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Sand dunes & NLIWs
• The world's largest high frequency, nonlinear internal 
waves (NLIW) are found in the northeastern South 
China Sea (SCS).  Amplitudes regularly exceed 125 m.
• Very large subaqueous dunes (5-20 m amplitude) were 
discovered on the upper continental slope in water 
depths of 160-600 m.
• These oceanographic features significantly impact 
acoustic propagation characteristics. 
Shipboard 38 and 120 kHz echosounder data showing a large 
NLIW propagating upslope over the sand dune field.
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Future research
• Additional field experiments to map additional sand dune fields and examine depth and frequency dependence
• Acoustic propagation modeling to explore effect of new geometries and examine 3D acoustic propagation effects
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• Signals were observed by 3 hydrophones at depths of 117, 199 and 281 m on an acoustic mooring at a range of 3.2 
km from the source. 
• Time-dependent fluctuations result from the NLIW-induced acoustic sound speed field perturbations in the water 
column and the NLIW-induced variation in bottom interaction of the signals. 
• Observed TL:  The variance is depth dependent, with the mid-water phone experiencing the greatest overall 
variance and the phone closest to the thermocline observing the largest short time scale fluctuations. 
• Modeled TL:  Variance is greater with dunes, compared to a flat continental slope.
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